SUMMARY In duodenal ulceration the Alcian blue staining acid mucosubstances in goblet cells are reduced and the goblet cells themselves disappear. At the same time periodic acid-Schiff (PAS) staining neutral mucosubstances appear in the cells of the surface epithelium. These changes have been measured quantitatively with the help of a Vickers M86/0010 Scanning and Integrated Microdensitometer. During healing the changes are reversed. It is suggested that these changes suggest a metaplasia towards a gastric type mucosa as a protective response to the presence of ulceration.
Mucosubstances in the human duodenum are normally secreted from goblet cells in the epithelium of the villi as well as from Brunners glands lying in the submucosa (Fig. 1 ). Histochemical studies have been carried out on epithelial mucins in the digestive tract of human subjects.' They consist of both neutral and acidic mucins. There is very little information about the changes in duodenal mucins in duodenal ulceration. Gregory Received for publication 14 January 1983 were taken from patients who showed normal duodenum macroscopically which was also confirmed microscopically. The patients with healed ulcers had biopsies taken at check endoscopy after a 12 week course of cimetidine. The biopsies were taken close to the previous ulcer site. In those patients with ulceration the biopsy was taken from mucosa as close as possible to the ulcer. There were 10 control cases, eight cases with healed ulcers and eight with active ulcers.
All specimens obtained were fixed in buffered formol saline, embedded in paraffin wax and sectioned at 4 nm. The sections were dewaxed and stained with Alcian blue (8GX) (AB) at pH 2.6 for acidic mucins and periodic acid-Schiff reagent (PAS) for ( Table 2 ) and correspondingly a greater part of the surface epithelium shows marked PAS staining. These changes are progressive during ulceration and return towards the normal in healing (Tables 1-4) . During healing there is an increase in goblet cell counts coinciding with the disappearance of surface PAS staining (Fig. 3 Syndrome. '7 In accordance with James' findings '7 we have found mucous cells near the tips and on the sides of the villi forming a characteristic grouping and containing PAS staining mucus. As ulceration proceeds the villi become stunted, goblet cells decreased and the surface epithelium PAS staining increased so that the whole of the surface becomes PAS positive. Patrick, Denham, and Forrest'8 have carried out an extensive light and electron microscope study on mucous change in the human duodenum. They have correlated their findings to the incidence of peptic ulcer disease. They summarised their morphotopical findings and suggested that the mucous change is a protective mechanism involved in some way as yet unknown with the healing of ulcers.
Recent work by Gregory, Moshal, and Spitaels2 confirms these previous workers' findings. They suggest that the changes suggest a change towards an antral type of mucosa and are a protective response by the duodenum to exposure to an excess of acid and pepsin.
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